Observations on mouse monocytes, maintained in cell culture and inoculated with Histoplasma capsulatum, have been previously reported (Howard, 1959) . H. capsulatum differs from other fungi pathogenic for man in that it is primarily a parasite of cells of the reticulo-endothelial system. Thus the fungus was ideally suited to preliminary studies on the usefulness of tissue culture techniques for the investigation of problems of the host-parasite relationship in the human mycoses. It was thought to be of interest to extend the observations to include Blastomyces dermatitidis, a fungus which is not characteristically a parasite of phagocytic cells, yet has certain biologic features in common with H. capsulatum. Both B. dermatitidis and H. capsulatum possess two morphologic forms: a yeast form in the tissues of an infected host and a mycelial form on culture media incubated at room temperature. On suitable culture media incubated at 37 C, the organisms may be converted to their yeastlike tissue phases.
The present study reports observations on the behavior of B. dermatitidis in tissue cultures of mouse peritoneal exudates and compares these observations with those obtained under similar experimental conditions with H. capsulatum.
MATERIALS AND METHODS
Most of the materials and methods used in these experiments were described in detail in a previous paper (Howard, 1959) and are, therefore, considered only briefly in this paper.
Tissue culture methods. Suspensions of mononuclear cells were obtained by washing the peritoneal cavity of mice with chilled Hanks balanced salt solution (BSS) containing 5 units heparin per ml, 5 days after intraperitoneal injection of 1.0 ml of a 10 mg per cent solution of glycogen. Cells were washed 2 times in balanced salt solution and pipetted into 16 by 125 mm screw cap tubes containing 5 by 43 mm cover slips which had been coated and fixed to the side of the tubes with a few drops of Formvar (0.5 per cent polyvinyl formol in ethylene dichloride). After the cells had settled onto the plastic-coated cover slips, the balanced salt solution was replaced with 1.5 ml of a nutrient growth medium which consisted of 40 per cent filtered normal human serum and 60 per cent balanced salt solution.3
Organism. The strain of B. dermatitidis used in these studies was a recent isolate from a patient at the Wadsworth Veterans Administration Hospital, Sawtelle, California. Stock cultures of the fungus in the yeast phase were maintained on slants of a defined medium consisting of, per liter4: glucose, 10 g; NH4Cl, 1.9 g; Na2HPO4, 0.568 g; KH2PO4, 0.136 g; MgSO4 7H20, 0.254 g; agar, 20 g. The cultures were stored in the refrigerator and transferred every 2 months.
Mycelial phase cultures of the fungus were grown on Sabouraud's glucose agar, stored in the refrigerator and transferred approximately twice a year.
Inoculation of cell cultures. Suspensions of yeast cells of B. dermatitidis were standardized and inoculated into cell cultures in the manner previously described for H. capsulatum (Howard, 1959) .
Inoculation with the mycelial phase of the 3 The balanced salt solution used in preparing the nutrient growth medium was the supernatant balanced salt solution from the first washing of the exudate cells ("conditioned BSS" of Barski, Messore, and Lepine, 1955) . 4 The medium was developed by Dr. D. L. McVickar (personal communication) and is similar in some respects to an ammonium sulfate glucose medium employed by Levine and Ordal (1946 (Hanks, 1955) . In some experiments cover slips were stained by the periodic acid-Schiff method (Baker, 1957) . : z e . S . 8 o . : a * . . g k e a s -* . . -. . , 5 W , e e , . g a ; ! 9 e°e figure 1-3) . Extension of the process led eventually to total destruction of the cultures.
RESULTS

Inoculation
Examination of the areas of parasitization revealed that they were composed of aggregates of yeast cells both intracellular and extracellular. Overlapping of cells made observations of individual blastospores within the aggregates very difficult (figure 3). Only rarely were macrophages found to be infected with less than five blastospores regardless of the size of the inoculum. The impression was gained that macrophages ingested clumps of yeast cells either present in the inoculum or resulting from extracellular proliferation. Evidence of bursting of the macrophages was seen. Such evidence indicated that ingested aggregates continued to proliferate within the macrophage.
Observations of the morphology of B. dermatitidis within the macrophages were difficult because of the aggregate-forming tendencies of the fungus ( figure 3) (Howard, 1959) . Hyphal fragments were composed of a blue granular cytoplasm with prominant red staining granules scattered randomly throughout (figure 5a). After 24 hr incubation, the redstaining granules were concentrated in definite packets separated from one another by clear spaces ( figure 5b, 6 ). The granules often coalesced to form a large central granule. Hyphae at this stage gave a marked banded appearance (figure 6). At times the walls of the clear spaces between the packets bulged outward (figure 5c). The packets gave the appearance of a chain of oidia (figure 6). After 72 to 120 hr incubation, the chain of oidia fragmented into individual elements (figure 5d and 6). It is believed that these individual elements represent blastospores of B. dermatitidis. (Duque, 1946 (Duque, -1947 (Howard, 1959) . The morphology of the yeast cells of B. dermatitidis observed in tissue culture was not different from that of published descriptions (Conant et al., 1954) . The outer clear space which always surrounds the organism when in the intracellular location has been observed by other investigators interested in studying fungi as they appear within phagocytic cells (Wang and Schwarz, 1959; Young, 1958) . The differentiation of the blastospores into several distinct zones with individual staining properties suggests that cytochemical studies of the yeast cells of B. dermatitidis might be productive of useful information concerning their structure and composition.
In spite of a large amount of study devoted to the dimorphism of B. dermatitidis, only a single reference to the sequence of morphologic events which attend the conversion of the fungus could be found. In a study designed to show the basic similarity between B. dermatitidis and Blastomyces brasiliensis, Conant and Howell (1942) reported their observation on the conversion of B. dermatitidis from the filamentous to the yeast-like type of growth. These observations were summarized by the authors as follows:
"Small fragments of hyphae were seen to concentrate their protoplasmic content in one or two cells from which round or pyriform structures were formed. These bodies continued to grow by budding until they developed a mass of large, thick-walled, round cells. After breaking away
